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The ring opening of cis-bicyclo[4.2.0] act-7-ene, t, to c&, cis-1,3- 
cyclooctadiene, 2 has been thoroughly studied in the last few years. 1,2 The 
reaction proceeds at a reasonable rate only at temperatures near 250°. The 

high activation energy of the reaction is consistent with the theory of 
Woodward and Hoffmann which predicts that disrotatory ring opening of a 

cyclobutene should be an unfavorable process. The corresponding Woodward- 

Hoffmann allowed process, conrotatory ring opening to *, trans-1,3-cyclo- 
octadiene, _3, has not been observed although the reverse reaction occurs 
readily at 80°.4-6 Thus, it seemed likely to us that conrotatory ring opening 

(1+3) does occur at temperatures much lower than those necessary for the dis- "_ 
rotatory opening, but that the reaction had not been observed because the 
equilibrium between the cyclobutene and the diene lies far to the left. We 
wish to present evidence supporting this viewpoint. 

i 1 3 
When 1 and dimethyl acetylenedicarboxylate, "4, were mixed at 50' no 

reaction ensued. However, heating a mixture of 1 and 4 to llO" gave a complex 
mixture of esters. The same mixture of esters was produced when 3 and 4 were 
allowed to react at 50" and then the reaction mixture was heated to 110'. 
These three experiments offer evidence that 1 does undergo conrotatory ring 

opening to 3. 
In order to ascertain the nature of the addition products, tne following 

experiments were conducted. (I) The e, trans-diene, 3, was allowed to 
react with dimethyl acetylenedicarboxylate, 4, in refluxing pentane and then 
the crude reaction mixture, consisting of cis-and trans-dimethyl bicyclo- 
[6.2.0]deca-2,9-diene-9,10-dicarboxylates, 5 and 6,7 was hydrogenated' to give 
a mixture whicn was 48% trans , c&-dimethyl bicycle-[6.2.01-decane-9,10- 
dicarboxylate and 52% of the combined e, anti _,cisandcis,w,c& 
isomers.g-10 
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(II) When 2 and 6 were heated in refluxing toluene for 13 hours they partially 
rearranged. The components of the new mixture were identified as 2, 6, 
dimethyl-trans, &, cis-cyclodeca-1,3,5-triene-2,3_dicarboxylate, z, and 
dimethyl trans-bicyclo[4.4.0]deca-2,4-diene-2,3-dicarboxylate, 8. Compounds 7 
and 8 arise from 5 as shown below. 12 Compound 6 (the trans-isomer) appears to 
be stable under these conditions. Very little isomerization of ,6 was noted 
even after 45 hours in refluxing xylene. 13 
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(III) The distilled adduct mixture containing 2, 6, z and 8, was unstable, 
undergoing ready resinification. A combination of gas chromatography and mass 
spectrometry showed that all of the adducts had parent ions at M/e = 250 and 
had fragmentation patterns consistent with the assignments of structures 2, 6, 
7 and 8. The crude distillate was hydrogenated, 7,8 hydrolyzed by base, 
acidified and then decarboxylated electrolytically to produce a mixture of 
olefins. 14,15 The olefin mixture was hydrogenated to produce a mixture of 
hydrocarbons which were direct descendants of the diesters 5, 6, 7 and 8 and 
serve to identify them. 16 

- - -. 

(IV) When a toluene solution of 7 (0.5X) and 4, (l.OM) was heated at reflux for 
64 hours, 53% of the starting olefin was consumed. Analysis of the product 

mixture showed the presence of a 33% yield 17 of a mixture of isomers identical 
to that obtained from 3 and 4 along with a 21% yield 17,18 of cis-1,3-cyclo- 

octadiene. A considerable quantity of unidentified high boiling material was 
also produced. Similar results were obtained in reflnx'ing xylene (16 hours) 
but virtually no reaction was observed after several days refluxing in benzen Q? 

The accompanying paper presents kinetic data and offers an hypothesis to 
20 account for the apparent disrotatory opening of _1 and related 1n.2.01 systems. 
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